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~Wo~k 6rde~~ID 68519 
..r' 
• : 
Thursday, April 14, 2011 
1:08:21 PM 
.__ ._-~--- 
~'---'-~'.-- 
ftemlD:' 
.": D350-748-101 
Revision In: 
Item Name: 
Crosstube 
!nstallation, 
High Fwd 


Start Date: 
4/14/2011 
"Start Qty: 
1.00 
.• ' 
Required Date: 5/5/2011 ,. 
Req'd Qty: 1.00 


111111111111111 


. 
111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 
Customer: 


Page 1 


Setup 
Start 
1111111111111111111111111 


Stop , 
1111111111111111111111111 


Approvals: 
Process Plan: 


Reference: 


;/ 
Date:/i-O'/dU 
Tooling: 
7( 
=-f 
QC: 
. 
Date:__ 
SPC (YIN): 


___ 
I!Jate:.. 


___ 
Date:.,_ ... 


Run 
Sta'ft 
1111111111111111111111111 


Stop 
1111111111111111111111111 
-_._--~----------------~-------------~---~ 
Operation 
I 
Description 


Revision Nbr 


Set Up/ 
Run HOJlrs 
ToollD 
_ Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


F 


\ . 


CL )1-8--,a. 3 
-~- --,- 


v .. ' 
,.~\.<> 
, :. 


. 


CHGOOl2Q 
.~~O~\1.,£ 


-. 
0,00 


, 
0.00 


Memo 
", 


Photocopy 
blu<;fiIe & type labels per PPPD350-748-1 
0 I 


- 
DOCUMENTCONTROL 


Document 
Control 


.'f 
", 


110 


11111111/11/1111111111111 
' 
. 
CNC Bend 1 


CNC Delta 100 Bender 
. 


.,-' 
.' 
., 0.00 


BENDING 
MACHINE 
- CROS.STUBES 


..; 
Memo 
~._ 
. 
0.00. 


Bend tube as per Dwg 0350-748-141 
using CNC bender prograIiJb350F 
and 
FolioFT_ 
,,_ 


'-PJo ~ 
TF8-3 


. 
:1 


120 


111111111111111111111 
I111 
QC 
I 
Quality Control 


QC15-Crosstube 
Dimensional 
Check 


" 
."~' 


Memo 


0.00 


0.00 ~'¥Aov\~ 
( 


..--'--',t. 


,~~~ 
".-J 
\ ...• , 


fl,-. 
. 


.......l 
, 


Dart Aerospace 
Ltd 
, 


W/0: {:)J5/ c..; 
WORK ORDER CHANGES 
, 
, 
• 
, 
. 
Approval 
., 
o' 
DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mgr 
?C Inspector' 
. 


I 


Part No: $sD 
~-r-tg -1"< 
PAR #: ~ 
Fault Category: 
1-4r1t>'; 
Ci<:.-?>- 
NCR: Yes ~ 
DQA: ~ 
Date: 
d\ 
~~"_ 
(fiI~ M~' 
V 
,% 
\~/1)\ 
Resolution: 
~ 
Disposition: 
c7A» 
.9:> 
,'s. 
QA: NlC Closed: ~ 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


.Jtz 
}u.\'e. 
i'::> 
~ 
O'""-'t- 
tf' 
tv.~ 
IS 
1'7(<'~.+bLt.' 


~ 
~ 
if 


~ 
\'\S\3 
~ 
!b\. 
PE'A-- C W\oI}-"; I 
tb",,- J:) qv."o ~~~ 
'00 
Jr.'t, 
~ 
SILL ~1 
t.t.t~.? 
.. 
II. iJ t. IJEs 
~.L. 
fA/Jbk 
U!eJl/~; 
vCJa5 
of: 
<;ee. 
tt 
6 
,. 
l~~"'\D~) 
~~y 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. Work Order ID 68519 
'" 
~.....f' 
., 
.. Thursday, April 14, 2011 1:08:21 PM 


Item In: 
D350-748-101 
RevisionID: 
I,temName: 
Crosstube 
Installation, 
High Fwd 


.;.;: 
Start Date: 
4/14/2011 
Start Qty: 
1.00 
Required Date: 5/5/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


I111I1I11111111 


11111111111111111111111111111111111 


Accept 
11111111111111111111111111111111111111111111111111111111I11I 


Cust Item ID: 
Customer: 


Page 2 


Setup 
Start 
II11111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: __ 
~ 
Date:~_ 
Tooling: 


QC: 
Date:__ 
SPC (YIN): 


~_~ 
Date: 


__ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1I11I111111111 III11111111 


SM 
II-O;,9-~ 


.Sequence IDI 
Work Center 10 


125 


1111111111111111111111111 
HandFXtube 


Hand Finishing 
Crosstubes 


127 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


Memo 


***Stress relief"** 
Heat treat crosstube 
as per QSIOI 04.3 


Temp: 
'175 
Start time: 
...,h 3- ~ 
. 
Finish time: 
'I h J 0 


QC6- Inspect dimensions 
to drawing 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


Tool In 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
~ai_~~_ 


p------ 


Dart Aerospace ltd 
, 
. 
W/O: 
WORK ORDER CHANGES 
• 
>. 
" 
.' 
-~'"'":r. 
Approval 
' .• ':;"""10 
'r" 
• 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
ApPrQval 


" 
Chief Eng / 
QC In~p~tor 
• 
Prod Mar 
-t 
"." 


, 
.f 
. ' •. 
. 
. 


,', '.~ 


. 
~-:t,;. 
;-;;< 
. 
" 


,. 
.':,,'.,;.: 
.•.~'_:.. - , 
.~-~\~~ 
. 
,~.~r 
, 
," 
~ 
\;' 
.;:: 


.- 
~.> 
, 
,. 
" 


,~ 


, 
•...; 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No ' DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


> 
I 


\ 
I 


.. 
-. 


.. •.:. ."..•..~. 


- ~ 
WORK ORDER "NON-CON FORMANCE (NCR) 
, 
NCR: 
~ 
.• 


~~~, 
( 


" 
. 
-, . 
" 


" 
Corrective'Actiori~>: 
:'"Sectio"n B 
DATE 
STEP 
Description 
of NC 
..• 
' 
- 
.. 
Verification 
Approval" 
Approval 
" 
:: Initial- 
Action 
Descriptioft; 
,' . 
Sign & 
, 
Section A 
- 
Section C 
Chief Eng 
QC Inspector 


" 
Chief Eng 
, 
Chief Eng '. '~4\.;",;., 
Date 


" 


, 
'0 
~. .. 


" 
""', ~~~; 
( . 
.- 
.' ',~>,?' '.' 
.. 
.,,; .•' ~ ..: , 
;.:~ 
, 
.:~~\;:;':, 
::'i'".' 
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" , .*~ 
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: 
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',,- 
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" 
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_,'f 
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"2-. 
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..•.~ 
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~,NOTE: Date & Initial all entnes 
~ 
" 
~ 
~,'~. 
, 
H:\fFORMS\Quality 
Assurance\approve'(lQA\NCRWOReVE, 


lr' 
<.J 
~ __,t:,~' 


- ------------_._--------------------~--~ 


. 
. Work Order ID 
68519 


, . 'ih~.~sday, 
April 14, 2011 
1:0B:21 PM 


Item ID: 
D?50-748-101 
; 
RevisionID:" 
, . 
Item Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
4/14/2011. 
Start Qty: 
1.00 
.Required Date: 5/5/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
1111111111111111111111111111111111111111111111111111111111II 


Cust Item ID: 
Customer: 


Page 3 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
Date:___ 
Tooling: 
Run 
Start 
1111111111111111111111111 
Date: 


Date: 
Stop 


1111111111111111111111111 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
@- 
, 
-- 


Set Upl 
Run Hours 


0.00 


I-Drill Tube as per Dwg 0350-748-141 
Using OT8876 A,B &C Drill Jigs, 
\ 
Set-up drill table as per QSI 010 
_ 
. 
. 
. 
. 
<;(\-0 
2-0eburr 
- 
. 
~ 
~01 
.~ 
~l-ev-r 
l 


3-Engrave 
Part # and Batch # as per Dwg D350-748-141 


4-Remove 
all marks from tube within limits ofD350-748-141 


Memo 


Crosstubes 


Operation 
Description 


QC: 
Date: 
SPC(Y/N): 


Crosstubes 


Crosstubes 


. Sequence Inl 
Work Center ID 


130 


1111111111111111111111111 


5- Apply a light coat ofLPS 
on the interior of tube 


Batch: 
IO~I5' 
~'fw;J 
i(-oJ' ..../0 


140 


1111111111111111111111111 
QC 


Quality Control 


QC5-lnspect 
part completeness 
to step on W/O 
0:00 


Memo 
0.00 


CHECK 
10 OEG HOLES WITH OT8876E 
(EUROCOPTER 
CLAMP) 


.~. 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
, 
.. 


t. 
Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod MQr 
S)C Inspector 
. 


" 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
initial 
Sign & 
Section A 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 
.•.. 


" 
NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approvedQA\NCRWO 
RevE 


Approvals: 
Process Plan: 
Date:___ 
Tooling: 


QC: 
Date: 
SPC (YIN): 


,W~rk Order ID 68519 


, , ' Thursday, April 14,2011 
1:08:21 PM 


Item ID: 
0350-748-101 
Revision ID: 
Item Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
4/14/2011 
Start Qty: 
1.00 
Required Date: 5/512011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


Cust Item ID: 
Customer: 


___ 
Date: 
_ 


Date: 


Page 4 


Setup 
Start 
1111111111111111111111111 


Stop 
//11111111111111111111111 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence ID/ 
Work Center ID 


150 


1111111111111111111111111 
Outsource3 


Operation 
Description 


Outsource 
process-Cadplate 
per QSlO17 4.1.9.1 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


Outsource 
process - Cad plate 
Issue P/O: 
1'-!~ 53 
Stress relief at 375 
0 for 5 hours 
Magnetic 
Particle 
Inspect 
per ASTM EI444 
Cadium Plate per AMS-QQ-P-4168, 
Class I, Type 2 
Embrittle 
relief at 375 
0 for 8 hours, Chromate 
Treat 
Possibe Supplier: 
Southwest 
United Industries 
Ensure Certificate 
of Conformity 
is attached 


Memo 
0.00 


Ensure certificate 
of conformity 
is attached 


160 


1111111111111111111111111 
Packaging 


Packaging 


170 


1111111111111111111111111 
QC. 
Quality 
Control 


Receive & Inspect for Damage & Mat'l Certs 


QC5- Inspect part completeness 
to step on W/O 


Memo 


0.00 


0.00 


0.00 


, 
Apptoval 
.' 
pc Inspector' 


/IJoi:'t"-- 
$I/JIL 
r 


#.~. 
rp{11ffL 


\ 


Qty 
Date 
By 


WORK ORDER CHANGES 


PROCEDURE 
CHANGE 


tT1.- 


DATE 
STEP 


Dart Aerospace 
Ltd 


W/O: 


Date: 
_ 
Fault Category: 
NCR: Yes No 
DQA: __ 


Resolution: 
Disposition: 
QA:N1C Closed: 
Date: 
_ 


Part No: 
PAR #: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


" 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


_._--~---------------------------~------- 
. Work Order ID 68519 
, 
". 
~ Thursday, April 14, 2011 
1:08:21 PM 


Item ID: 
D350-748-101 
Revision ID: 
Item Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
4/14/2011 
Start Qty: 
1.00 


Required Date: 5/5/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 
Customer: 


Page 5 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
~ 
Date: 
Tooling: 


QC: 
~ 
Date: 
SPC (YIN): 


___ 
Date: __ 
~ 


__ 
~ 
Date: __ 
~ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
0.00 


I-Prime 
inside crosstube 
as perQSI 
005 4.2 
2-Prime Outside of Tube as per Oart QSI 005 4.2 


Sequence IDI 
Work Center ID 


180 


1111111111111111111111111 
SprayPaint 


Spray Painting 


Operation 
Description 


SprayPaint 


Set Upl 
Run Hours 


0.00 


ToolID 
Tool # 
Plan 
Code 
Accept 
Reject 
Jt Q':, 


Reject 
Insp. 
Number 
Stamp 


Then, Wrap in plastic bag to protect from scratches 


190 


1111111111111111111111111 
QC 


Quality Control 


QCI4- 
Inspect Spray Paint 


Memo 


0.00 


0.00 
11'~ \I .,.oClo - 2_<1_ 


200 


1111111111111111111111111 
Crosstubes 


Crosstubes 


0.00 


Crosstubes 


Memo 
0.00 


I-Install 
Ground wire Insert,then 
insert screw and washer 


2-lnstall 
Abraision 
strips as per Owg 0350-748-141 
& QSI 035. 


3-lnstall 
supports 
Using Ot8876 as per Owg 0350-748-14 
I,Torque to 60-80 IN- 
LBS 


Dart Aerospace ltd 


WORK ORDER CHANGES 
.. 
W/O: 
, 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
pC 
Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


',- 
"- 


~, 


". 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


_._--~ 
.._-------------------------- 


QC: ~_~ 
__ 
Date: __ 
SPC (YIN): 


Approvals: 
Process Plan: ~~_ 
Date: __ 
Tooling: 


. 
'W<>rk:Order 
ID 
68519 
•• 
' Thursday, April 
14, 2011 
1:0B:21 PM 


Item ID: 
D350-748-101 
Rev'ision ID: 
Item Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
4/14/2011 
Start Qty: 
1.00 
Required Date: 5/5/2011 
Req'd Qty: 1.00 


Reference: 


I11111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


Cust Item ID: 
Customer: 


Date: 


Date: 


Page 6 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Run 
Start 
1111111111111111111111111 


Stop 
I111I11111111111111111111 


Sequence ID/ 
Work Center ID 


210 


1111111111111111111111111 
QC 


Quality Control 


220 


1111111111111111111111111 
Packaging 


Packaging 


230 


1111111111111111111111111 
QC 


Quality 
Control 


Operation 
Description 


QC5-lnspect 
part completeness 
to step on WIG 


Memo 


Pick Kit 


Memo 


QC4- 100% Inspect kits for completeness 


Memo 


Set Up/ 
Tool ID 
Run Hours 


0.00 
b~toC6h) 
0.00 


0.00 


0.00 


0.00 
~ 
\tl 0 liJ 11.) 


0.00 


Tool # 
Plan 
Code 
Accept 
Reject 
. Reject 
Insp. 
Qty 
Qty 
Number 
Stamp 


~-~-- 


Dart Aerospace 
Ltd 


WORK ORDER CHANGES 
. 
W/O: 
, 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
pC 
Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. 
'W9rk Order ID 
68519 


•. 
Thursday, April 14, 2011 
1:0B:21 PM 


Item ID: 
0350-748-101 
Revision ID: 
Item Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
4/14/2011 
Start Qty: 
1.00 
Required Date: 5/5/2011 
Req'd Qty: 1.00 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


Cust Item ID: 
Customer: 


Page 7 


Setup 
Start 
I 11111111IIIIUIIIIII 1111 


Stop 
1111111111111111111111111 


Reference: 


Memo 
0.00 


QC2I- 
Final Inspection 
- Work Order Release 
0.00 


QC: ~ 
Date:__ 
SPC (YIN): 


__ 
Date:__ 
Run 
Start 
1111111111111111111111111 


__ 
Date:__ 
Stop 
1111111111111111111111111 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 


Cooe ~1~ 
(tY 
N 
ber 
Stamp 


0.00 


Set Upl 
Run Hours 


0.00 


Identify and pack for shipping 
as per PPP D350-748-101 


Location: e 
PPP 
Rev: 
/ 


Memo 


Packaging 


Operation 
Description 


Process Plan: ~ 
__ 
Date:__ 
Tooling: 


250 


1111111111111111111111111 
QC 


Quality Control 


1111111111111111111111111 
Packaging 


Packaging 


Approvals: . 


Sequence ID/ 
Work Center ID 


240 


Dart Aerospace 
ltd 


WORK ORDER CHANGES 
, 
. 
W/O: 
. 


Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Appfoval 


Prod Mar 
,pC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
OC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


'Pickllst Print 
. 
. 
, Thztrsday,April 14, 2011 1:08:27PM 


Work Order ID: 
68519 


Pan;nt Item: 
D350-748-101 


Parent Item Name: 
Crosstube Installation, High Fwd 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 4/14/2011 


Start Qty: 1.00 


Required Date: 5/5/2011 


Required Qty: 1.00 


Comments: 
IPP Rev:A 
New Issue 06-07-05 JLM 
IPP Rev:B 
Update qty ofMS21042L5 06-09-12 KJ 
IPPRev:C 
RevB 
07-11-15 
DD 
IPP Rev D 
Combined manufacturing 08.04.02 EC verified by: DD 
IPP Rev:E 
08-06-24 revD as per dwg DD verified by:EC 
IPP Rev:F 
10.08.04 added QSIOI0 4.3 DD verf:EC 


Component Item ID/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty 
Issued 
Issued 


D350-748-14ITRN 
Manufactured 
No 


111111111111111111111111111111111111111111111111111111111111111111111111111\111111111 
Crosstube 
Turning 
Detail 


110 
Each 
&0&&2/ 


Location 
!&£..illy 


LG046 


64475 


ALS4-1032-225 
Purchased 
No 
200 
Each 


111111111111111111111111111111111111111111111111111111111111111111111111111 
Insert 


~H\";'I?1 


Location 
!&£..illy 


FP-B 
86 


110768 
86 
- 
ST282 
1073 


110768 
1073 


AN960JDIO 
NASIl49D0363J 
Purchased 
No 
200 
Each 


1111111111111111111111111111111111111111111111111111111 


Washer 
~~ \\~a1? 


0.0000 


1111\11111 


Dart Aerospace 
Ltd 


WORK ORDER CHANGES 
, 
. 
W/O: 
. 


By 
Date 
Qty 
Approval 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
Chief Eng / 
Prod MQr 
gc Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


'-, 
'Picklist Print 
Page 2 
:- 
. 
~'Thu'rsday, April 14, 2011 
1:08:27 PM 


Work 
Order 
ID: 
68519 
11111111111111111111111111111111111 


Parent 
Item: 
0350-748-101 
1111111111111111111111111111111111111111111111111111111111111111111111 
Parent 
Item Name: 
Crosstube Installation, 
High Fwd 
Start 
Date: 4/14/2011 
Required 
Date: 5/5/2011 


Start 
Qty: 
1.00 
Required 
Qty: 1.00 


02856-400 
Manufactured 
No 
200 
f 
231.0696 
1.181 
1.243158 J 


1111111111111111111111111111111111111111111111111111111 
1111111111 
Abraison Strip 
-u--:-a~'"2~ 


Location 
!&£....Q!y 
Loc Code 
~~1111.~ 
ST403 
216 


68076 
216 


ST409 
15.0696 
63735 
15.0696 


~/ 


03502-1 
Manufactured 
No 
200 
Each 
31.0000 
2 
2 


111111111111111111111111111111111111111111111 
1.:(' 
, j~) 
r. 
1111111111 
IN 1s-' 
Support 


Location 
!&£....Q!y 
Loc Code 


ST063 
31 
61206 
12 
61843 
9 
64004 
10 


MS21920-20 
Purchased 
No 
200 
Each 
72.0000 
2 
2 
J 
111111111111111111111111111111111111111111111111111111111111 
1111111111 
Il . og -2~ 
Clamp (per MIL-DTL-8783C) 


TS~.\\~j~~-" 


Location 
!&£....Q!y 
Loc Code 


LG050 
72 


116799 
22 
J 


d 
- 
117279 
50 


MS27039-1-10 
Purchased 
No 
200 
Each 
80.0000 


1111111111111111111111111111111111111111111111111111111111111111111111 
1111111111 
ft- 01-15 
Screw 
*\\1Y~ I 


Location 
!&£....Q!y 
Loc Code 


ST291 
80 
- 
115935 
80 


Thursday, April 14, 20ll 
1:08:27 PM 
Shop Packet 
Print 
Page 2 


Dart Aerospace 
Ltd 


WORK ORDER CHANGES 
. 
W/O: 


STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
DATE 
Chief Eng / 
Prod Mgr 
pC 
Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
,.Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


., 


.' 
t 
~ 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


-' 
Pieklist Print 
' 
,. 
... 
/" 
Thursday, April 14, 2011",,1:08:27 PM 


Work Order ID: 
68519 


Par~nt Item: 
0350-748-101 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111I 


Page 3 


Parent Item Name: 
Crosstube Installation, High Fwd 


bimlllllill 1111 111111 11111 1111111111111 
Bolt 


Purchased 
No 
220 
Each 


Start Date: 4/14/2011 


. 
Start Qty: 1.00u~ 


198.0000 
8 
8 


1111111111 


Required Date: 5/5/2011 


Required Qty: 1.00 


Loc Code 


AN4-6A 
6TIi11111111111111111111111111111111 
Bolt 


Purchased 
No 


ST360 


115108 


"115705 


116191 


220 


!&£..Q!y 


198 


98 


50 


50 


Each 
1,071.000 
16 


1111111111 


Sli~llI~ 
1111111111111111111111111111111 
Bolt 


Purchased 
No 


ST356 


. 115936 


116191 


116400 


116924 


!&£..Q!y 


1071 


200 


71 


400 


400 


220 
Each 


Loc Code 


{-6 


137.0000 
4 
~ 4,Jl 


1111111111 ~~U1S, 
c.i ¥- 


.•.••._~""' 


IIWIII!' \w;~!'f"\:P 


8 
8 


111111'1111 
JM/PilQ~ :J! 


Siill~gili'l"""""l"m",~IluilliUtlr 


3J 


Porchased 
~fii;,uli 
mlllllll~III~1111 
m~lllililr 


3J 


Pu<ehased 


Washer 


No 


No 


ST340 


115108 


115589 


117161 


!&£..Q!y 


137 


27 


60 


50 


220 
Each 


220 
Each 


Loc,Code 


0.0000 


0.0000 


{ 
/ 


Thursday, April 14, 2011 
1:08:28 PM 
Shop Packet Print 
Page 3 


_____ 
------J 


Dart Aerospace 
Ltd 


WORK ORDER CHANGES 
. 
W/O: 
. 
, 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


, 


;'r' 


\ 


Date: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
Date: 
_ 


. 
WORK ORDER NON-CONFORMANCE 
(NCR) 
NCR: 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Picldist Prin't 
Page 4 
. . 
. 
. Thursday, April 14, 2011 
1:08:28 PM 
. 
Work Order 10: 
68519 
11111111111111111111111111111111111 


Parent Item: 
0350-748-101 
1111111111111111111111111111111111111111111111111111111111111111111111 
Parent Item Name: 
Crosstube 
Installation, High Fwd 
Start Date: 4/14/2011 
Required Date: 5/5/2011 


Start Qty: 1.00 
Required Qty: 1.00 


03500-1 
Manufactured 
No 
220 
Each 
35.0000 
4 


{!~~~!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
1111111111 


Location 
!&t.Q!y 
Loc Code 


ST424125 
20 


~ 
20 
l 


ST425 
15 


670000 IImlllfT- .. 


61838 
15 
.vbi~ 
111 


1 


1111111111111111111111111111111111 


001 
Manufactured 
No 
220 
Each 


Bushing 
Location 
!&t.Q!y 
Loc Code 


ST063 
67 
tD 


~ iRiI~lillllllllllllllllllll.IIIIIIIIIUI 


61984 
67 


Purchased 
No 
220 
Each 
2,670.000 
24 ;'m~(f2 
1111111111 


Nut 
Location 
!&t.Q!y 
Loc Code 


ST300 
2670 


116188 
670 


116823 
2000 
Silli~II~~I~i 
11111111111111111111111111111111111111 


Purchased 
No 
220 
Each 
765.0000 
4 
4 


1111111111 
V\\\11'-t l.O 
I,ti~ 
Nut 
Location 
!&t.Q!y 
Loc Code 


ST300 
765 


115594 
5 


116105 
500 


116548 
260 


Thursday, April 14, 2011 
1:08:28 PM 
Shop Packet 
Print 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
aty 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


, 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 
Date: 
_ 


Resolution: 
_ 
Date: 
_ 


NOTE: Date & Initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


1 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A . 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
• 
Chief Eng 
Chief Eng 
Date 


~ 
, ..... 


/ 


.. 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. ~ 


• 
0 


Revised b 
KJ/JM 
KJ 


Pa e 1 of 1 


Max 
23.37 
41.02 
77 
82.04 


'. 
Part Number: 
0350-748-101 
"\ 


Work Order: 


Min 
23.13 
40.78 
75 
81.56 


,.r 
V\ 
~l 
530 
f 


~IWe, *{u__3 
_ 


Comments 


Rev: E 


ii 
i 
i 
i 
i; 


L{D.'1 ~ v\-----.r. 


I 


~r~ 
C).~N-! 
<:iii 1-.= t.1z 


I 
QC15 Inspection 
. 
Date 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


DART AEROSPACE 
LTD 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval. 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 


NOTE: Date & initial all efltries 
., 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


.. 


o 


C 


B 


A 


2 


2 


3 


3 


4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


, 


Item I Qty 
Part Number 
! Description 
-141 


. 
1 
X 
0350-748-141 
TCROSSTUBE 
ASSEMBLY 
(AS 
350/355 
HI FWD) 
LG 
2 
1 
06015-125 
CROSSTUBE 
(OR 
06017-115) 


3 
2 
03502-1 
SUPPORT 
sHOR<?CO}l){v 
4 
2 
02856400.710 
ABRASION 
STRIP 
- 
RET\J~TQ 
- 
5 
1 
AELS-1032-225 
INSERT 
6 
1 
NASl149D0363J 
WASHER 
(OR 
AN960J010) 
El'1o~l'lf£R.!~6' C(W~ 
7 
2 
MS2192G-20 
CLAMP 
(PER 
DART 
SPEC. 
M-MS2192G-20l 
8 
1 
MS27039-1-10 
SCREW 
CON'fROl,l, 
..... 
r 
UN~NDM\"t-\ 
1 
SUBJEct 'IO A 
" • .CE 
Wlil:\O\Jf 
1'00:\'\.:. ' 


GEN 
ERAL 
NOTES: 
w~£ 
LG 
1) 
MATERIAL: 
MANUFACTURED 
FROM 
06015-125 
OR 06017-115 
NO. 
K... 
_ 


FINISHED 
LENGTH 
= 110.270:tO.06 
jJf ;1-13 C(..If 
2) 
FINISH: 
MAGNETIC 
PARTICLE 
INSPECT 
PER DART 
QSI 0384.2 
CADMIUM 
PLATE 
PERAMS-QQ-P416B, 
CLASS 
1, TYPE 
II 
PRIME 
INSIDE 
AND 
OUTSIDE 
PER 
DART QSI 005 4,2 
.. 
PAINT 
OUTSIDE 
PER DART 
QS 
0054.2 
10- 
3) 
TOLERANCES 
ARE 
PER DART 
OSI 018 
UNLESS 
OTHERWl 
SE NOTED. 
RE2~lJ78ED 


4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0,010 
MAX. 
6) 
IDENTIFICATION: 
DART 
PART 
NUMBER 
'0350-748-141' 
AND 
BATCH 
NUMBER 
ON INSIDE 
OF CUFF 
PER DART 
QSI 044 6 ,4 (VIBRATING 
STYLUS) 
7) 
WEIGHT: 
30.451bs 
8) 
PART 
IS SYMMETlRIC 
ABOUT 
CENTERLINE, 
EXCEPT 
FOR 00.297 
HOLE. 
9) 
BLEND 
OUT ALL EDGES 
FROM 
MACHINING 
LONGITUDlNALY, 
TlRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL HOLES 
ARE 
DRI LLED 
AFTER 
BENDING, 
10) 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
BENDING 
IS6%BASEDON 
0.0. 
LG 
11) 
H EAT TREAT 
TO MIN. 
180 KSI 
PER MIL-T-6736 
OR AMS2759-1C 
AFTER 
TURNING, 
ACCEPTABLE 
TO 
ADD HRC TEST OPTION (B8-1) PER PAR Q9..040,ADD 
VERIFY 
TENSILE 
STlRENGTHBY 
HARDNESS 
TEST 
PER ASTM 
E18 T04()"45 
HRC. 
F 
TWIST LIMIT (A8-1, Cl-3), ADD D6015-125 OPTION 
CP 
10.11.23 
12) 
INSTALL 
02856-400-710 
ABRASION 
STRIPS 
WITH 
A GAP 
ON BOTTOM 
SIDE 
OF CROSSTUBE, 
(C8-1), STOCK DIM NOW MACHINED (01"') 
CENTERED 
OPPOSITE 
03502-1 
SUPPORT, 
PER OSI 035. 
REVISE GENERAL NOTES: UPDATE TO CURRENT ADD 
13) 
EXTlREME 
CARE 
MUST 
BETAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
E 
STANDARDS; 
RELOCATED FLAG #6 PER PAR 08-046 
RF 
09.09.30 
- 
OUTSIDE 
SURFACE 
MUST 
BE SMOOTH 
AND 
FREE 
FROM 
SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES, 
(ZN A6-3): TOLERANCES (ZN C6-3, 01-3) 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT LONGITUDINALLY. 
0 
MAG. PARTICLE AND CAD PLATE AS MFD. 
CP 
06,10.31 
CIRCUMFERENTIAL 
GRIND 
MARKS 
ARE 
UNACCEPTABLE. 
WHEN 
DRILLING 
HOLES 
EXTREME 
CARE 
C 
ADD CAD PLATING 
CP 
06.08.14 
MUST 
BE TAKEN 
AND CAREFUL 
DEBURRING 
PERFORMED 
TO ENSURE 
A CLEAN 
HOLE 
WITH 
NO 
B 
ADD 06017- 115 & PRIME AND PAINT 
CP 
06.06.30 
CRACKI 
NG/CHIPPI 
NGiGROOVES. 
A 
NEW ISSUE 
CP 
06.03.31 
14) 
TORQUE 
CLAMPS 
50 TO 80 IN-LB. 
ENSURE 
AT LEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND 
THAT 
NUT HAS NOT BOTTOMED-QUT 
AFTER 
TORQUING. 
REV. 
DESCRIPTION 
BY 
DATE 
LG 
15) 
MAX TWIST 
AFTER 
BENDING: 
WITH 
XTUBE 
LAYED 
FLAT 
ON SURFACE, 
THE DIFFERENCE 
BElWEEN 
DESIGN 
4 
DART AEROSPACE 
LTD 
CUFF 
HEIGHTS 
FROM 
THE SURFACE 
MAY 
BE NO LARGER 
THAN 
025 
(ZN Cl-3). 
DRAWN 
~ 
HAWKESBURY, ONTARIO, CANADA 


CHECKED 
DRAWING NO. 
REV. 
F 
MFG. APPR. 
,Sj 
0350-748-141 
SHEET 1 OF4 


APPROVED 
..• 
TITLE 
SCALE 


DE APPR. 
'f-' 
CROSSTUBE 
(AS 350/355 
HI FWD) 
NTS 


DATE 
10.11.23 


COPYRIGHT@2006BYDARTAEROSPACELTD 
t1;lS~ISPRlV"',",AHOC(H'lDE""'I.OI. 
••"O!Ssu-£llOl<nEEIiI'IItsSCO'CllTIOtITH.O.Tnlll 
ItOTTO!!!useo_~V~UllPOSI'ORCO'l£OOA(:QMIoIIJNlCIl,'lt:OTO..,."ona;RPEIl_""'""'tlllI' 
\WlInf1;PII!RMlS$tOI(f'flONtAAr~~TO. 
I 


A 


o 


C 


B 


I . 


Dart Aerospace 
ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Appr'oval. 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 8 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


8 
7 
6 
5 
4 
3 
2 


C 


D 


CUFF,NS 
REF 


~ 


0.25 MAX TWIST 
AFTER BENDING 
(NOT SHOWN 
TO SCALE) 
m::>LG 


CUFF, FS 
SHOWN TWISTED 
REF 


A4-3rB 


IT::> 
00.297 
THIS SIDE ONLY, 
THRU ONE WALL ONLY 
I 
-I 


I 


I 
I 


I 
<t 


:1 


40.9ta0.13 


41.34>0.13 
b 


224REF 
(569mm) 


R16.0 
TO START OF BEND 


.1.0 
2481 


~ 


24.87.0.13 


C 


D 


82.68tO.25 


0350-748.141 
BENDING AND DRILLING DETAIL [}D 


A 


B 


2 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
'REV. 
F 
D350-748-141 
SHEET30F4 


TITLE 
SCALE 
CROSSTUBE (AS 350/355 HI FWD) 
NTS 


COPYRIGHT 
~ 2006 
BY DART 
AEROSPACE 
LTO 
~~f:-~~C:~~~~:O~=~~~;~~1$ 
~~iSSIOt<~OH\r 
.•••l\O$PACE••TC 


DESIGN 


DRAWN 


CHECKED 


MFG.AFPR. 


AFPROVED 


DE APPR. 


DATE 
10.11.23 


3 


D3-3 


.4 


SECTION 
B-B 
SCALE4X 


5 


j(t).~ 
--+-- 
i 


6 


--\ 


2.5OOtO.005y 


8 


00.323~.:' 
THRU, TYP 


HOLE TO BE ALIGNED 
WITHIN to.001 
OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 


C2-3 VIEWC-e 
SCALE4X 


A 


B 


Dart Aerospace ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mgr 
Approval. 
DC Inspector 


Part No: 
PAR#: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


'" 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


8 
7 
6 
5 
4 
3 
2 


D 


c 


<t 
gYM 


~ 


~ 
I 
::i 
I 
'-~ 


'=- SEE DETAIL 
E 
A,4 


227211ff: 
MIN WALL 0.116 


I 


UNIFORM -1. 
UNIFORM TAPER 
"r- CONSTANT ----i 
TAPER 
0.0. 
Rl00\ 
R100 
R100 
TRANSITION 


TRANSITION 
TRANSITION 
---------------------------------- 


CONSTANT 
0.0. 


2.180~~ 


<I) 
::> 
~~ 


;:l"- 
.0 
"0zw 


2.240~~~ 


2.ooo~~lMEAN 1.0. 


SEE DETAILD 
A•.•• 
c 


D 


A 


B 


T 


2.339 REFJ 


C'4 


DETAILE: 
TAPER 
RUN.QFF 
NOT TO SCALE 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. 
F 
0350-748-141 
SHEET40F4 


TITLE 
SCALE 


CROSSTUBE 
(AS 350/355 
HI FWD) 
NTS 
~~~=Sffi:r&=~~~~D 


R100.0 REF 


DELEASE~ 
n 2011 -O~ 
3 SJ 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DEAPPR. 


DATE 
10.11.23 


RO.063 


DETAILF: 
CUFF TRANSITION 
A54 
NOT TO SCALE 


D350.748-141TRN 
TURNING 
DETAIL 


SEEDETAILF 


A3-4 


DETAILD: 
CROSSTUBE 
CUFF 
C74 
SCALE3X 


4.26.0.03 
FROM END OF 
TUBE TO START OF RAD 


0.062 


~tJ 
CHAMFER AS REQUIRED 
FOR TOOLING LEAVING 
0.062 REF MIN EDGE 
DISTANCE. ENSURE 
CHAMFER TOOL PATH 
RUNS OFF 1.0. 


A 


B 


8 
7 
6 
5 
4 
3 
2 


-.. 


Dart Aerospace Ltd 
\., 
.•.. 
." 


W/O: 
WORK ORDER CHANGES 
. 


ei 
. 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Appr'oval. 
Chief Eng I 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 


Disposition: 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


~;f';~:~~._~- 


, 


- 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Eric Downing 


From: 
Sent: 
To: 
Cc: 


Subject: 


Eric, 


.-;; 
•. 


• 


David Shepherd 
<dshepherd@dartaero.com> 


August 3, 2011 4:36 PM 
'Eric Downing' 
" 
'Bill Beckett'; 'Mike Petsche'; 'L Lacelle'; 'Susanne Sheldon (Susanne Sheldon)'; 'Chris 


Provencal' 
RE:350 cross tubes out of tol. 


.. 


Not sure what to tell you ... I think this is a scrap tube 
It is already 0.33" narrower 
than nominal 
... If we trim it to make 
it level, it will be close to 0.50" narrower 
than nominal 
Compounded 
with the fact that is twisted 
by almost 0.50" ... 
With everything 
that is wrong with this tube, I don't think Chris would accept it either 
... It's going to be tough for a 
customer 
to get everything 
to line up and he will have to pre-stress the gear quite a bit to get it together. 
Please scrap 


the tube, or set it aside for development 
testing. 


Thanks, 
David 


From: Eric Downing 
[mailto:edowning@dartaero.com] 
Sent: 
August-03-11 
2:10 PM 
To: 'David Shepherd' 
Cc: 'Bill Beckett'; 
'Mike Petsche'; 'L Lacelle'; 'Susanne Sheldon (Susanne Sheldon)' 
Subject: 
RE: 350 cross tubes out of tol. 


David 


Sorry about that David I didn't 
see it was missing a batch #. The # is 72502. I re attached 
the dim sheet with the correct 


Batch # on it. 
For tube B68520 could we cut it to the correct 
height and span and from talking to Dan Paquette 
he has told me 
that 
Chris has approved 
that high of a twist 
before. 
I'll look tomorrow 
to make sure we have in the past. 
But I know 
that we are up against the wall{ as Bill would 
say} to try to get as many tubes as possible sent out for Cad plating so if it 
could be saved it would 
be much appreciated. 
But if it can't it can't then it should be scraped. 


Downing 


From: 
David Shepherd [mailto:dshepherd@dartaero.com] 
Sent: 
August 3,2011 
3:58 PM 
To: 'Eric Downing' 
Cc: 'Bill Beckett'; 
Mike Petsche; 'L Lacelle'; 'Susanne Sheldon (Susanne Sheldon)' 
Subject: 
FW: 350 cross tubes out of tal. 


Eric, 


B68519 is acceptable 
B????? is acceptable 
(please add a B/N to inspection 
sheet) 


B68520 is badly twisted 
and has height/spread 
difference 
from side-to-side 
of 0.25" so I think it should be scrapped. 


David 
1 


••/ 
loi.:- 


From: Eric Downing 
[mailto:edowning@dartaero.com] 
Sent: August-03-111:37 
PM 
To: 'David Shepherd'; 
'Mike Petsche' 
Cc: Bill Beckett; 
Linda Lacelle; Susanne Sheldon 
Subject: 350 cross tubes out of tol. 


Hey David 
I have Qty 3 cross tubes that are out of tolerance 
and need to be approved 
by you. 
I have scanned the dim sheets and 
attached 
them to the email. 
I need an answer ASAP to be able to put them in the oven to get the stress relief done. 


Thanks 


Eric Downing 
QC COORDINATOR 
DART AEROSPACE 
EDOWNING@DARTAERO.COM 
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I. 


DART AEROSPACE 
LTD 
Work Order: 
. 


Description: 
Crosstube 
High Fwd (AS350/355) 
Part Number: 
0350-748-101 


Inspection 
DWQ: 0350-748-141 
Rev: E 
Page 1 of 1 


Reauired 
Dimension 
Min 
Max 
Heiaht 
23.13 
23.37 
1/2 Span 
40.78 
41.02 
Anale 
75 
77 
Total Span 
81.56 
82.04 


L 


. 
' 
.. 


•• 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


roved 


L 


H:'so~forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 
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'.. 
Packing Slip 


Sold To: 
Dart Aerospace Ltd. 
1270 Aberdeen S1. 


Hawksbury, 
ON K6A 1K7 


ShipTo: 


CADOR.ATH 
Cadorath Coating 


2] 50 Logan Avenue, Winnipeg, Manitoba R2R-0.J2 


Phone: 
(204) 633-9420 
Fax: 
(204) 633-8033 


- _. 
-_. - - 
INVOICE NUMBER: 
56257 


Net 2% Interest 
Per Month charged 
on Overdue Accounts. 


Any claims for shortages, 
overcharges, 
or damaged 
goods 
must 
be made within 
seven (7) days from receipt 
of goods. 


- - 
- 
--_. 
Customer Order #: DateReceived: 
Terms: 
G,S.T. #: 
]4653 
_Aug~] ?-~OJ] 
_ NET 3QDAYS. 
100716547 
RTOOOI 


Item # Qty 
PIN & Description 
1 
lEA 
SKID 
SIN 
868519 
"". 
PIN c1350-748-10] 
WIO 
]06856 
2 
lEA 
SKID 
SIN 
872502 
PIN c1350-748-101 
W/O 
]06857 
3 
] EA 
SKID 
SIN 
86] 773 
PIN D350-748-20] 
W/O 
]06858 
4 
1 EA 
SKID 
SIN 
86] 774 
PIN D350-748-20 I 
W/O 
106859 
t.~ It!ogr~~ 
~r 


.. 
_..--- _._--- 
_ .. _.-..-- 
-,---- .. ------_ .._-------- .._--.-- 


Ship Date: 
. Auu-19-201] 
. 
to> 
. 
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I 
j 


Chris Provencal 


From: 
Sent: 
. To: 
Cc: 
Subject: 


Mike, 


David Shepherd <dshepherd@dartaero.com> 


Tuesday, April 27, 2010 3:40 PM 
'Mike Petsche' 
'Bill Beckett';'LLacelle';--'Chris 
Provencal'; 'Dan Stow'; sshetdon@dartaero.com 


350 crosstubes 


.. 


I discussed 
the 350 crosstube 
load testing with Bill a little while ago and this plan makes sense to him. 


So, my recommendation 
to clear these crosstubes 
is to load the fwd crosstubes 
to 3500 Ib and the aft crosstubes 
to 3000 
Ib in the deflection 
test rig and document 
on the work orders that this test has been completed. 
Hold max load for 1 
minute. 
Per TP-D350-748-2, 
these loads represent the maximum load on these crosstubes 
at g~oss weight and are below 
the yield point of the material. 
I would like to request that Chris Provencal witness these tests arid sign off the work orders 
based on his experience 
with Dart landing gears. 
My feeling is that if there is a problem with the parts, it will manifest 
itself during this load test. 
I, for one, would feel a lot more confident in testing each crosstube 
in this manner than relying 
totally on what Exova has to say. 
I think it would be very difficult to reach a conclusion 
on the whole batch on the basis of 
cracks in two parts from the batch. 


I believe that we can accomplish 
this before next Friday, which also gives us time to hear what Exova has to say in case it 
has an impact on our decision. 
So far, what I have seen from Exova shows me that there are fluctuations 
in the heat 
treating but the tubes are heat treated to our specification. 


For this reason, I believe we should tell DHS that it looks like we will be able to start shipping 
350 crosstubes 
by May 7th 
pending a successful 
Engineering 
test of the material. 


David. 


I 
I 


I 
J 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 
Fault Category: 
_ 


Resolution: 
Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


" 
l~> . 
. 
• 
NOTE: Date & initial all entries 
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-~-<~-~-""'~-, 
-----U-QU-I-DPE-N-E-TR-A-N-r 
r-E-S-r-RE-P-O-RT---PD-O-5-6-2~ 


~CUREN 
I-. 
PM 0 


OF 
1 
AM/ 


Q-'ClEAN 
BARE METAL 
o > 52°C/125°F 
o SHOT BLASTED 


.e-"!'tl°C/50°F 
TO 52°C/125°F 


TECHNIQUE 
No. 
LT-~ 
REV./DATE 


WATER 
WASH 
0 SOLVENT 
REMOVABLE 
0 POST EMULSIFIED 


BLACK liGHT 
SIN 
0 OUTPUT> 
1000 
Ll W/CM 
2 
e-1'ttv1BIENT 
< 2 fc 


liGHTING 
EQUIP. 
0 FLASHLIGHT 0 TROUBLELIGHT 
0 OUTPUT>1 
00 fc@ 
SURFACE 


OTHER 


liGHT 
METER SIN 
CAL DUE DATE 


DATE 


ACUREN 
JOB No. 


MIN. 


MIN. 


MIN. 


10 


>10 
10 
o DRY 


o VISIBLE 


o As 
WELDED 
0 MACHINED 
o -4°CI 20°F TO 10°C/50°F 
o As 
GROUND 
o < - 4°CI 20°F 
(0 METRIC 
0 IMPERIAL) 


-~ 
MINIMUM 
DWELL TIME 


MINIMUM 
DRY TIME 
-.s ;;)- 
MINIMUM 
DWELL TIME 


NON AQUEOUS 
0 AQUEOUS 


'EST 
DETAILS 


IETHOD 


AMILY BRAND 


ENETRANT 


ENETRANT 
REMOV~R 


EVELOPER 
I 


'EVELOPER TYPE 


'EST 
SURFACE 


URFACE CONDITION 


URFACE TEMPERATURE 


tESULTS- 


COPE 


ART NO. 


ROJECT 


'EM(S) 
EXAMINED 


L1ENT 


TIENTION 
~1$~1b1lff 


DDRESS 
----- 
POIWO 
No. 
&tQ{63ttl.Y 
C)& 
I 


INITIALS 
NAME 


DTR# 


REPORT 


REVIEWED 
BY: 


CGSB 
LEVEL 
~. 
SNT LEVEL 


CGSB 
REG. No 
- 


lAME 
(PRINT): 


'ECHNICIAN 
(SIGNATURE): 


iiGNATURES 


:L1ENT REPRESENTATIVE 


:opc of Services 
./(' agrcC'lIlellt 
l!I'AclIl't'n 
GJ'O//j) 
II/c. 
10 pc/form 
.\"('IO'ic('.I' extends 
Oll/Y fO !hose 
sen'iees 
prol'idedj(u' 
iI/ writing. 
Under 
110 cirnll1lSlal/ces 
shill! 
slIch 
services 
ex/cl1d 
hCYOIul the pe'iorll/u!/ce 
f?fihe r('ques/ed 
,\"('rl'(<:e .••. If is expressly 
11/1(1£'1".\'100(/' 


(it all 
descriptio]]S, 
COll1/1/('Il/S ond e.qm!ssiolls 
f!!'o/,illioll 
n:flect rhe opinions 
or 
obscrl'tlliOI1S 
l!l'l\cUten 
Group 11Ie'.based 
OJI il/pml/o/ioll 
and 
lISSlllI/pr;O/ls 
supplied 
tJY the 
oWller/opal/IOr 
and 
arc 
mil 
ill!l'IU!(,(!llor 
("(III/hey 
he cOllstJ"l/('d 
as 


prt'se1//aliolls 
or 
Irarranries, 
ACUl'clI 
Gmllp 
!lIC. 
is nor 
assumillg 
(illY 
responsihilities 
(?{the 
o\l'//cr/opcraJor 
{1m/the 
O\l'lIer/ojlt'mtor 
n':l.1il1s 
complete 
respo/lsihi!itYlol' 
the 
engi//eeril/g, 
11Wl/llft/crlll'e, 
repair 
and 
w'e 
dccisions 
as a H'.\'ltll 
{!lthe 


I/O Ilr other 
iI({ormarioll 
provided 
by ;\Clfrt'll 
Grollp 
Inc. 
III 110 ('I'CI/! 
shall 
ACllr1'1I 
Group 
Inc. '.\'Iiohility 
i/l 
resp('('( 
{~{(he 
,\'erriCt's 
refi'I"I'ed 
/0 herein 
exceed 
the 
mllOllll! 
paid/or 
SlIch 
serFiCt'.\', 


tandard 
of Care 
pel."/i)J"}//i/lg 
lhe 
,\'cJTices 
pro\'ided, 
ACI/fell 
Gmllp 
file 
IIses 
rhe degree, 
ctlre 
lIlld 
skill 
ordinarily 
exercised 
under 
similar 
cirCIIJIISl(l/lCeS 
by o/hers 
jJel:fiJ1wil1g 
,I"/I('1i 
sCf'l'ices 
in !lIe 
SlilJ1e' or similar 
IOI.'ali!.\: 
No otitel' 
ll'wTlm!y, 
{'.\'f1n",\'s('d 
or 


Ifllil'd, 
is lilt/dl' 
or 
in/cllded 
hy ACllrell 
Grollp 
Inc. 


WHITE 
- 
CLIENT 
COPY 
CANARY 
- 
OFFICE 
COpy 
PINK - TECHNICIAN 
COPY 
GOLD 
- 
OFFICE 
COPY 


PT Sept 2005 


DART AEROSPACE 
LTO. 
REfERENCE ONLl 
ICA-D350- 748 
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WEIGHT AND BALANCE 
32.7 
REFERENCF. ~~,. 
u 
S- 


The following weight and balance information is for Dart crosstube installations only. This data should be 
similar to the existing installation. 
Differences from the parts removed are the responsibility of the 
installer. 


D350-748-201 
Aft 


DART 
CROSSTUBE 
D350-748-101 


FWD/ 
AFT 
Fwd 


WEIGHT 
STA 
MOMENT 


32.8 
PARTS LIST 


Qty 
Qty 
Part Number 
Description 
.101 
-201 
X 
0350-748-101 
CROSSTUBE INSTALLATION, 
AS 350/355 HIGH FWD 


X 
0350-748-201 
CROSSTUBE INSTALLATION, 
AS 350/355 HIGH AFT 


1 
D350-748-141 
CROSSTUBE ASSEMBLY. AS 350/355 HIGH FWD 


1 
D350-748-241 
CROSSTUBE ASSEMBLY, AS 350/355 HIGH AFT 


*2 
*2 
D3502-1 
SUPPORT 
"2 
"2 
D2856-400-710 
ABRASION STRIP 
"1 
"1 
AELS-1032-225 
INSERT 
*2 
"2 
MS21920-20 
CLAMP 
"1 
"1 
MS27039-1-10 
SCREW 
*1 
*1 
AN960JD10 
WASHER 


4 
4 
D3500-1 
SADDLE 
16 
16 
03501-1 
BUSHING 
16 
16 
AN4-6A 
BOLT 
8 
8 
AN4-41 A 
BOLT 
4 
4 
AN5-32A 
BOLT 
32 
32 
AN960JD416 
WASHER 
8 
8 
AN960JD516 
WASHER 
24 
24 
MS21042L4 
NUT (OR MS21042-4) 
4 
4 
MS21042L5 
NUT (OR MS21042-5) 


"REFERENCE 
ONLY. 
PARTS ARE INCLUDED IN 0350-748-141/241 ASSEMBLIES ABOVE 


• COPYRIGHT@2010 
BY DART AEROSPACE 
LTD •• 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPLIED ON THE EXPRESS CONDITION THAT IT IS NOT TO BE USED FOR ANY PURPOSE OR COPIED 
OR COMMUNICATED TO ANY OTHER PERSON WITHOUT WRITTEN PERMISSION FROM DART AEROSPACE LTD. 
32-00-00 


Revision: 
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